We report the case of a 42-year-old woman who was admitted to the hospital for fever, chills, nausea, vomiting, fatigue, myalgia, and general muscle weakness. All these symptoms had occurred 3 weeks after the ingestion of inadequately cooked pork meat, subsequently confirmed to be infested with Trichinella spiralis . Laboratory results showed mild leukocytosis, inflammation, and mild liver and muscle cytolytic syndrome, all suggestive of trichinellosis. Echocardiography showed apical hypokinesis and an apical mass (likely a thrombus). The immunologic assessment for the presence of Trichinella antigens was positive. The outcome was favorable after treatment with an anticoagulant, an antiaggregant, prednisone, and mebendazole. Follow-up controls showed the absence of any symptoms and thrombus, with only mild electrocardiogram modifications still present.
INTRODUCTION
The etiology of most human cases of trichinellosis (trichinosis) consists of species of the intestinal nematode Trichinella spiralis . Although the most frequent symptoms described were gastrointestinal disorders, myalgia, fever, palpebral and facial edema, and marked eosinophilia, 1 other isolated symptoms were also reported. Cardiovascular involvement included ventricular endocarditis and thrombosis at various sites (intraventricular, arterial, venous, sagittal sinus) and various types of electrocardiographic (ECG) abnormalities. [2] [3] [4] [5] [6] [7] We report a case of non-fatal left ventricular thrombosis associated with trichinellosis that, to our knowledge, is the third such case ever reported.
CASE REPORT
We report the case of a 42-year-old woman who was admitted to the Brasov Hospital of Infectious Diseases (Romania) for fever, chills, nausea, vomiting, fatigue, myalgia, and general muscle weakness. All these symptoms had occurred 10 days before hospitalization, at 3 weeks after the ingestion of inadequately cooked pork meat. The pork meat was confirmed to be infested with T. spiralis . The patient was a current smoker (10 cigarettes/day), alcohol abstinent, and pre-menopausal, with no relevant history of medical or surgical conditions, including cardiovascular involvement.
After a routine ECG performed at the Infectious Disease Department, the patient was transferred to the Cardiology Department because of abnormal ECG recordings. Physical examination was unremarkable. We found regular tachycardia (110 beats/min), absence of the third sound, no cardiac and/or vascular murmurs, blood pressure 100/60 mm of Hg, no facial edema, no signs of heart failure, and no neurologic signs.
A complete blood count showed mild leukocytosis (8.68 × 10 3 cells/μL, normal = 4.0-8.0 × 10 3 cells/μL) with left shift and 32.9% eosinophils (absolute eosinophilia, 2.8 × 10 3 /μL). Blood biochemistry indicated an inflammatory syndrome characterized by a highly positive (++++) test for C reactive protein, elevated plasma fibrinogen (450 mg/dL), and red blood cell (RBC) sedimentation rate of 56 mm at 1 hour. Other abnormal biochemical findings indicated a mild liver cytolytic syndrome: alanine transaminase (ALT), 54 UI/L; aspartate transaminase (AST), 29 UI/L; elevated troponin I, phosphocreatine kinase (MB fraction and total), and lactate dehydrogenase (LDH; 1.06 ng/dL, 3.23 ng/dL, 284 UI/L, and 309 UI/L, respectively).
The clinical presentation, together with the laboratory tests, were highly indicative for human trichinellosis. 1 An ECG was performed again at admission into the Cardiology Department, indicating widespread ST segment depression (I, II, aVF, V3-V6) and inverted T waves in III and V3-V6 ( Figure 1 ) .
A cardiac echocardiography examination (Sonos Agilent 4500, Philips Healthcare, Best, The Netherlands ) showed normal-sized cavities and a significant area of apical hypokinesis with an apical mass, highly suggestive for thrombus. No pericardial effusion was noticed ( Figure 2 ).
Combined anticoagulant (enoxaparin , 1 mg/kg body weight, three times a day) and antiaggregant administration (aspirin, 75 mg, four times a day) was immediately started, whereas therapy with prednisone (60 mg/d) and mebendazole (100 mg, 4 times a day) had already started 6 days earlier. The outcome was favorable, characterized by the reduction of eosinophil percentage, remission of the inflammatory syndrome, and reduction in size of the ventricular mass under heparin administration. The patient left the hospital after 21 days, with the indication of continuing the oral anticoagulant therapy with acenocoumarol until achieving a targeted international normalized ratio (INR) value of 2.5 in the next months (under routine outpatient medical supervision).
Two months later, the patient returned to the hospital for a scheduled elective invasive angiographic examination and follow-up ECG and blood biochemistry. The angiographic evaluation showed normal coronary arteries with normal left ventricular ejection fraction (LVEF; Figure 3 ). The ECG recording still showed inverted T waves in V4-V6. Repeated echocardiography showed normal size of cavities, normal wall motion, no intra-cardiac mass, and normal LVEF. Laboratory findings were as follows: white blood cell count, 6.0 × A second follow-up examination was performed in August 2008 (8 months after onset). The patient was free of symptoms. The ECG still showed ST segment depression in II, III, aVF, and V3-V6 ( Figure 4 ). Repeated echocardiography showed normal cavities with no mass inside, preserved left ventricular systolic function, and normal wall movements ( Figure 5 ).
DISCUSSION
Trichinellosis is a common disease, with cardiac involvement occurring in between 10% and 60% of all patients; most of the myocardial changes occur during the invasive phase with T. spiralis . 9, 10 The most common sign of cardiac involvement in non-fatal trichinellosis consists of ECG changes. According to published data, these changes are ventricular repolarization disturbances, bundle-branch conduction disturbances, and sinus tachycardia, all of which become obvious in the invasive phase and some persist sometimes for a few months after hospital discharge, thus representing evidence of prolongation of the inflammatory process within the myocardium. 7 Other ECG modifications during various phases of the infection consist of sinus bradycardia, right bundle-branch block, supraventricular and ventricular premature beats, low-voltage QRS complexes in standard limb leads, first-degree atrio-ventricular block, and atrial fibrillation. 7, 10 Although such ECG abnormalities seem to be a common feature of trichinellosis, especially during the invasive phase of the disease, they are rarely associated with a poor prognosis. 9, 10 One particular feature of this case is the lack of resolution for ECG alterations after 8 months from hospital discharge, despite the normal aspect of coronary arteries and the absence of myocarditis signs. Usually such changes are persistent for 3-4 weeks, whereas longer persistence may be associated with myocarditis. 11, 12 In our reported case, the elevation of CK, CK-MB, and troponin, altogether with segmental hypokinesia, suggested myocardial involvement despite the normal cardiac dimensions and normal global LVEF. Neurologic and/or cardiac involvement is usually associated with very marked hyper-eosinophilia (≥ 4,000 granulocytes/μL). 9,10 However, a lower count of eosinophils (as in the present case) could not rule out myocarditis. Although the patient did not have clinical or ultrasound features suggestive of myocarditis, it is possible that the apical hypokinesis was triggered by localized myocarditis, as recently described. 13 However, cardiac magnetic resonance imaging assessment was not available, and myocardial biopsy was not performed. Based on angiographic imaging of the coronary arteries, one can exclude atherosclerotic coronary artery disease. It is relatively unlikely that the transient apical hypokinesis was caused by coronary thrombosis: complete coronary thrombosis usually does not lead to transient hypokinesis but more often to infarction and scar.
Another very intriguing possibility is that the trichinellosis did not cause the apical dysfunction directly, but that-by causing a severe systemic disease with significant stress-the Trichinella infection led to Tako-Tsubo cardiomyopathy (transient apical ballooning syndrome). This phenomenon has been increasingly recognized around the world and is much more common in women than in men. 14 The favorable outcome for our subject after anticoagulant therapy supports the hypothesis of ventricular thrombus with subsequent dissolution.
Cardiac involvement in Trichinella infection has already been reported in the literature, with different degrees of severity, including fatal acute myocardial infarction. 7 However, only two cases were previously reported to involve ventricular thrombosis. Andy and others 4 reported a case of fatal trichinellosis associated with extensive ventricular endocardial damage and superimposed thrombosis. In an echocardiographic study of the cardiac changes in trichinellosis, Vujisic et al 15 reported a second case of intra-cavitary thrombus in one patient. Here we report a third case of ventricular thrombosis that, under correct treatment, had a favorable outcome.
